254                          THEORY OF OPTICS
Also the most general case, represented by equations (2), of elliptically polarised light which is not transverse can be realised by means of total reflection or absorption, as will be shown later.
The question now arises, What is the nature of natural light ? Since it does not show different properties in different azimuths, and yet is not identical with circularly polarized light, because, unlike circularly polarized light, it shows no one-sided-ness after passing through a thin doubly refracting crystal, the only assumption which can be made is that natural light is plane or elliptically polarized for a small interval of time 8t, but that, in the course of a longer interval, the vibration form changes in such a way that the mean effect is that of a ray which is perfectly symmetrical about the direction of propagation.
Since Michelson has observed interference in natural light for a difference of path of 540,000/1 (cf. page 150), it is evident that in this case light must execute 540,000 vibrations at least before it changes its vibration form. But since a million vibrations are performed in a very short time, namely, in 20. io~10 seconds, the human eye could never recognize a ray of natural light as polarized even though several million vibrations were performed before a change occurred in the vibration form. For, in the shortest interval which is necessary to give the impression of light, the vibration form would have changed several thousand times.
As regards the two laws announced by Fresnel and Arago (cf. page 247), the second, namely, that two rays polarized at right angles interfere when they are brought into the same plane of polarization provided they originated in a polarized ray, is easily understood; for in this case the original ray has but one vibration form, hence the two reuniting rays must be in the same condition of polarization, i.e. must be capable of interfering. This is the case also when the original ray is natural light so long as the vibration form does not change, i.e. within the above-mentioned interval dt. But for anothertion.emove one of theis </, and if all the diffraction images of odd order be cut out by the stop, then the object seems in the image to have a
